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ABSTRACT 



This study used data from the 1998 National Assessment of 
Educational Progress (NAEP) reading examination to analyze the effect of 
class size on academic achievement. The NAEP is administered in 4th, 8th, and 
12 grades to measure academic achievement in various fields. Besides 
providing data on academics, it offers information on student, teacher, and 
administrator background. This study analyzed six factors: class size; race 
and ethnicity; parents' educational attainment; number of reading materials 
in the home; free or reduced price lunch participation; and gender. Results 
indicate that on average, being in a small class does not increase the 
likelihood that a student will attain a higher score on the NAEP reading 
test. Children in the smallest classes do not score higher than students in 
the largest classes. An appendix presents results of the statistical models. 
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Kirk A. Johnson, Ph.D. 






o small classes make a difference in the 
academic achievement of elementary 
school students? From the attention 
given this subject by politicians, it would be 
reasonable to assume that class size has been 
shown to be essential to good academic out- 
comes. Congress, for example, allocated $1.3 
billion for the “Class Size Reduction” provision 
of the Elementary and Secondary Education 
Act (ESEA) in fiscal year 2000. The Clinton 
Administration has requested even more fund- 
ing for FY 2001. 1 And there are proposals to 
pump large sums of money into efforts to 
increase the number of teachers in public ele- 
mentary schools in order to decrease the ratio 
of students to teachers. 2 

This report uses data from the 1998 
National Assessment of Educational Progress 
(NAEP) reading examination to analyze the 
effect of class size on academic achievement. 
The NAEP provides the most comprehensive 
database on educational outcomes available to 



researchers. Among the major findings of this 
analysis of NAEP data are that: 

• On average, being in a small class does not 
increase the likelihood that a student will 
attain a higher score on the NAEP reading 
test, and 

• Children in the smallest classes (those with 
20 or fewer students per teacher) do not 
score higher than students in the largest 
classes (those with 31 or more students per 
teacher). 

BACKGROUND 

Most Americans believe that educating chil- 
dren in smaller classes would improve educa- 
tional outcomes. Indeed, according to an NBC 
News/Wall Street Journal poll taken in March 
1997, some 70 percent of adults believe that 
reducing class size would lead to significant 
academic improvements in public schools. 3 




1. U.S. Department of Education, “Total Appropriations for ESEA, 1990-2001,” unpublished tables available 
upon request from the author. 

2. The White House, “President Clinton Highlights Education Reform Agenda with Roundtable on What 
Works," press release, May 4, 2000, at http://www.pub.whitehouse.gOv/urires/l2R7um:pdi://oma.eop.gov.us/2000/ 
5/5/8. text. 1. See also The White House, “Remarks by the President in Roundtable on Reforming America’s 
Schools,” May 4, 2000, at http://www.pub.whitehouse.gOv/uri-res/I2R7um:pdi://oma.eop.gov.us/2000/5/5/M.text.l. 

3. Han and Teeter Research Companies, NBC News/Wall Street Journal Poll, March 1997; see Question 108, as 
cited in Eugene M. Lewit and Linda Schuurmann Baker, “Class Size,” The Future of Children, Vol. 7 (1997), 

pp. 112-121. 
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But elementary and sec- 
ondary school class sizes 
have fallen steadily over the 
past few decades. In 1970, 
public schools averaged 22.3 
students per teacher nation- 
wide. By the late 1990s, how- 
ever, public schools averaged 
about 1 7 students per 
teacher, due to a combination 
of demographic trends and 
conscious policy decisions to 
lower the ratios. 4 
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Over the same period, 
however, academic achieve- 
ment, as measured by the 
NAEP exam, stayed relatively 
constant. Achievement for all 
three grades (fourth, eighth, 
and twelfth) that take the 
NAEP tests may vary slightly 
from year to year, but as shown in Chart 1 , the 
average score on the reading test has changed very 
little over the past 25 years. At face value, this 
record of “stability” may not be sufficient evidence 
to conclude that the decline in class size has had 
no influence on test scores. It does, however, illus- 
trate the trend in academic achievement over time 
in America’s schools. 5 

The academic literature on the impact of low 
class size on academic achievement has been 
decidedly mixed. One of the most frequently cited 
reports on class size is Frederick Mosteller’s study 
of young elementary school students in Tennes- 
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Source: National Assessment of Educational Progress Long Term Trend Reading Data, 1971-96. 



see. 6 Mosteller found a significant difference in 
achievement between the students in classes of 15 
students per teacher and those in classes of 23. 
Recently, however, University of Rochester econo- 
mist Eric Hanushek has questioned the results of 
this study, noting that “the bulk of evi- 
dence. . .points to no systematic effects of class size 
reductions within the relevant policy range. Of 
the studies that do demonstrate some statistically 
significant gains in achievement, most generally 
involve substantial reductions in class size. 8 How- 
ever, none of the current national policy proposals 
would massively shrink class size. Clearly, more 
research is needed on this subject. 



4. U.S. Bureau of the Census, Statistical Abstract of the United States 1998 (Washington, D.C.: U.S. Government Printing 
Office, 1998), using data from National Center for Education Statistics, Digest of Education Statistics (1974 to 1998), 
published 1998. 

5. University of Rochester economist Eric Hanushek does argue that if large class sizes are a problem today, they must 
have been a more serious problem in the past. See Eric Hanushek, “The Evidence on Class Size, ” in Susan E. Mayer 
and Paul Peterson, eds., Earning and Learning: How Schools Matter (Washington, D.C.: Brookings Institution, 1999), 
pp. 131-168. 

6. Frederick Mosteller, “The Tennessee Study of Class Size in the Early School Grades,” The Future of Children, Vol. 5 
(1995), pp. 113-127. 

7. Eric Hanushek, “Some Findings from an Independent Investigation of the Tennessee STAR Experiment and from 
Other Investigations of Class Size Effects,” Educational Evaluation & Policy Analysis, Vol. 21 (1999), p. 144. 

8. R. Slavin, “Achievement Effects of Substantial Reductions in Class Size,” in R. Slavin, ed., School and Classroom 
Organization (Hillside, N.J.: Erlbaum, 1989), pp. 247-257. 
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HOW TO INTERPRET THESE FINDINGS 






This report contains the results of statistical tests that use NAEP data to explain differences in read- 
ing test scores. These statistical tests isolate the independent effects of a number of factors on reading. . .. 
scores (such as the education of parents) in order to determine whether class size matters to these test - i 
scores. The statistical tests (or correlations) cover data on a wide array of school children, as defined by 
their race, income, and other socioeconomic characteristics. Because the statistical model used here 
includes these socioeconomic characteristics, the reader can interpret these findings as applicable to 
each of these groups of students. Thus, the findings about class size and reading scores apply as much 




less: . 



in reading, but they do not suggest that these independent factors cause differences, in acaderaieifif^''^ 
achievement. u T 1 - 

The variables in the model came from the NAEP database and do not include everything that might 
have an effect on academic achievement, such as the methods used to teach reading. These factors may 
be much more imponant in general, or for a particular child, than the factors recorded in the NiACT 
data. Moreover: : . 

♦ Some variables, such as participation in the federal free and reduced-price lunch program,are?-; 
proxies (substitutes) for other unobserved factors. For 

reduced-price lunch program is determined by income; only children from low-income families 
may participate. Although not all low-income children will participate: in therfree;ahd i rei^^^^‘ 
price lunch program, many will. Such information may be used, then, to analyze the effect of-difa£ 
ferent characteristics on achievement. - r " > v^' r ' - ; 

♦ Some variables also may be used to determine the effect of some unobservable “third factorTFi 

example, this model does not suggest that poor families have children who do worse on the NAl 
because they are poor. Rather, poor families may have some unobservable characteristics o rfpfe&li 
lenges that make it more difficult to succeed in school. Similarly, The categories of black and;Hi 
panic students cover children whose characteristics other than their race may make it mbre.l^|Sil| 
difficult for them to score well. ♦./•'.-P. ' '' ' 

♦ “Statistically insignificant' 1 means that the effect of the variable/factor, if any, is no different fron 
zero effect. For example, if the relationship between small class size and academic achievement'' 




CHARACTERISTICS OF THE NAEP 
DATA 

The author used the 1998 NAEP database of 
reading to measure the influence of class size on 
academic achievement. The NAEP, first adminis- 



tered in 1969, is an examination that measures 
academic achievement in a variety of fields, such 
as reading, waiting, mathematics, science, geogra- 
phy, civics, and the arts. Currently, the NAEP is 
administered to fourth, eighth, and twelth grade 
students, with the main tests in math and reading 



9. One of President Clinton’s social policy objectives is the funding of 100,000 new teachers; these 100,000 new teachers 
will not significantly change the nationwide student-teacher ratio. According to the Digest of Education Statistics, there 
were some 46.8 million public school students and 2.8 million teachers in 1997, rendering a student-teacher ratio 
of 16.8 to 1. If these 100,000 teachers were hired tomorrow, it would only cause the national student-teacher ratio to 
drop by 3.5 percent. Mosteller’s research (absent the Hanushek critique) suggests that class sizes would have to drop 
by one- third before significant gains in academic achievement would be found. 
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